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DISCUSSION
Introduction
‘The Steluagen Bank National Marine Sanctuary Mapping Project is a cooperative
effort of the U.S. Geological Survey and the Netional Ocoanic and Atmospheric
‘Adminisiration, with support from the Uriversity of New Brunswick and the Canadian
Hydrographic Service. The muitibeam ccho sounder survey was conducted on four
cruises over a twoyear period from the fall of 1994 to the fall of 1996. This map
shows one of a series of 18 quadrangles (see location map) in which sea floor depth
information s depicted in sun-lluminated (or shaded relief) view at a scale of
1:25,000, with topographic contours overprinted in blue. ~The image sh
uses a sun clevation angle of 45 degrees above the horizon
degrees and a vertcal exaggeration of four times.
h

features in the images are artfacts of data colection. They are especialy nticeable
where the seabed is smooth, and they include smal highs and lows and unnatural-
Iooking features and patterns that are orented parallel or perpendicuar to survey
tracklines. For a depiction of the topographic contours alone. and for an explanation

map series are available on a CD-ROM in EPS, PS, Arc export, and PDF fll formats
1998)

Regional seabed features
“The malor topographic features depicted i the map seris were formed by gacial
processes. In broad terms,these features are nterpreted here to represent a geologic
History that developed in several sages. e contaning rock debris moved
vegion, sculpting it suface and depositing sediment 1o form the large basins, banls,
vidges, and valey. Many other features observed here represent he lter stages of
deiaciation. They are the resut of processes at work when much of the area was
votting ice. and when
and near reas of high “The sea invaded the
egion formerly occupied by ie, and seabed features were party eroded and some
new sedimentary deposis were formed. Today, the sea floor is modifed mainly by
steong southwesturd-flowing bottom currents caused by storm winds from the
These cuens erode sedments from the shallow banks and transport
With time, the bari
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as sand and mud are removed and gravel remains; and the western flanks of the
banks, s well a adjacent basins, are built up by deposits of mud and sand.

Quadrangle 16 features
The south-central and southeastern part of Quadrangle 16 is a shallow barik that
lies at water depths of 40 1o 55 m. It is the westward extension of a large bank
efireys Ledge) that lies mostly in the adjacent Quadrange 17 to the east (Valentine
and others, 2001). The bank surface s gravel, inclding boulder piles and rdges, that
s covered with a thin veneer of sand in low areas. The bouder ridges are a complex.
of glacial features that resemble lateral moraines (deposits of rock debris piled up at
the edge of moving ice) and end moraines (deposits of rock debris piled up at the
fonvard edge of the ice), and eskers (sand and gravel deposited by running water in
channels within stationery ice large depressions on the bank (42°41.0°N.,
70°28.4' W. and 42°40.9" N., 70°27.5" W) possibly mask the former locations of
large masses of melting glacial ice. The bank s incised on its northern edge by a
northtrending valley (42°42.5" N.. 70°29.5" W) that is floored with sand in its head
and muddy sand where it enters a large basin. From the southeast comner of the
quadrangle the seabed slopes northwestward through water depths of 40 1o 75 m.
“The bank surface is gravel o  water depth of approsimately 55 m; below this depth,
on the bank margin, the gravel s covered with  veneer of sand t 75 m. Low hills
and elongate ridges extend northwestuward from the eastern edge of the quadrangle
into a lrge basin that occupies a major part of the region. The hils and ridges lie in
water depths of 70 to 105 m. They are covered with gravel, inchuding boulder piles
and ridges. The gravel is covered in places with a veneer of sand that is more
extensive on the sides of these features than o thei tops.
A long, prominent ridge extends northwestward across the northern part of the
quadrangle and past ts northern boundary at 42°48" N. The ridge has a relef of 10

veneer of sand. On the rdge and (to a lesser extent) south and east of i, long, narrow
grooves in the seabed that typicaly are 50 m to a maximum of 100 m wide
(42°43.95' N., 70°27" W), less than 5 m deep, and up 10 a kilometer or more in
length are interpreted 1o be marks made by the jagged bottoms of icebergs that

jouged the seabed by grounding here during the late stages of the last glaciation.
They are present at 70 to 95 m water depth. Similar grooves are also present in the
adiacent Quadrangle 17 to the east.  Outerops of bedrock are present in the for

southwester prt of the quadrangle. They lie at 15 to 55 m wate depth and are an
extension of the rocks exposed on the coastne a mile (o the west. The remainder of
e sea floor in Quacrangle 16 i rlatively smooth sandy il and mud that is part of

mud seabed is interrupled by shallow depressions (for_example, 42°43.05 N,

70°31.15' W 42°43.65' N, 70°31.60' W and 42°43.77"N., 70°31.00' W), The

depressions are iregular in oulline and up to several hundreds of meters i length,
em small m Observations of similar features in

Quadrangles 7 and 8 (Valentine and others, 1999.6) have shown the mounds, in

some places, 1o be paiches of gravel, including bouders, that are frequented by

groundiish. The depressions in the mud are interpreted to have been formed by the
scouring actions of groundish that have exposed the gravel habitat and prevented its
burial by basin mud.
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Location map outlning the 18 quadrangles in this seres. Quadrangle 16
shown in biue. Boundary of Stellwagen Bank National Marine Sanctuary
by dashed line.
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